Abstract
Introduction wide, 0.4 o long) appeared (66.7 ms), one at the location of a colored square in the cued 322 hemifield, and one at the location of a colored square in the un-cued hemifield. The lines 323 could appear at any point during the delay period from 100 to 1200 ms after the offset of 324 the stimuli. Each line could be tilted 31.3 degrees to the left or 31.3 degrees to the right. At 325 test, a probe display appeared until response, consisting of 1 colored square in each 326 hemifield. 327 Participants in both Experiment 1a and 1b completed a WM task and an attention 328 task (Figure 1) . Within each experiment, the sequence of physical stimuli was identical for 329 both tasks. Differences in procedures for Experiment 1a and 1b are described below. The 330 attention and WM tasks differed only in the instructions given to participants and in the 331 keys used to respond. Task order (attention first or WM first) and relevant cue color (pink 332 or green) were counterbalanced across participants. Participants completed 20 blocks of 333 80 trials each (1,600 trials total, 400 per condition). on the screen for 300 ms, which cued participants to attend one side of the screen. Then, an array of 2 or 4 338 colored squares (Exp. 1a & 1b) or circles (Exp. 2a & 2b) briefly appeared (150 ms). On 10% of trials, during 339 the blank retention interval (1300 ms), two small lines appeared for 66 ms between 100 and 1200 ms after 340 memory array offset. In Experiment 1a, one line appeared in each hemifield. In all other experiments, both 341 lines appeared in the same hemifield, one in an attended location and one in an unattended location. After the 342 retention interval, a response screen appeared with one square (Exp. 1a & 1b) or circle (Exp. 2a & 2b) in each line that appeared in one of the cued locations. If the line was tilted left, participants pressed "z" and if it was 349 tilted right, participants pressed "/?." The response screen remained visible until a response was made.
351
Working Memory Task. Participants were instructed to remember the colors of were instructed to press the "z" key if the line appeared and was tilted left, and the "/" key 362 if the line appeared and was tilted right. On 90% of trials, no line was presented, and 363 participants were instructed to press the "space" key to indicate that there was no target 364 present. The physical stimulus displays were identical to the memory task; thus, one 365 colored square appeared in each hemifield at the end of the attention trials. Participants 366 were told that the appearance of the test display indicated that it was time to respond, and 367 that the location and the color of the squares were irrelevant to the task. The CDA analysis for Experiment 1 revealed robust CDA activity in the WM task, but 521 no such evidence for a lateralized negativity in the Attention task. We considered whether 522 this difference could have been a reflection of differential cognitive effort in the WM and 523 Attention tasks. We note that subjects were well below ceiling in discriminating the 524 orientation of the targets in the Attention task, suggesting that it was challenging. time window as the CDA. We did this separately for each task. There was no significant 534 difference in average pupil dilation between the WM (M=.65, SD=2.00) and Attention 535 (M=.86, SD=1.78) tasks, t(43)=-.83, p=.41. Thus, pupil dilation provided no indication that 536 stronger lateralized activity in the WM task was due to increased effort. Indeed, an 537 aggregate analysis below will provide evidence that this correlate of cognitive effort was 538 actually higher in the Attention task. A growing body of evidence has shown that CDA activity and alpha power are tightly 974 linked with the maintenance of information in the focus of attention. Here, we present new 975 evidence that these two neural signals represent distinct facets of this online system. A 976 topographic distribution of alpha power indexes the current locus of spatial attention, a 977 process that is integral to both visual selection and the voluntary storage of items in WM.
978
By contrast, CDA activity tracks the active maintenance of object files, the item-based 979 representations that allow observers to integrate the ensemble of features and labels that 980 are associated with visual objects. The dissociable activity of the CDA and alpha power 981 suggests that the focus of attention is composed of at least two distinct but complementary 982 neural processes, a conclusion with strong implications for both cognitive and neural 983 models of this online storage system.
